Of the media now available for the cultivation of Brucella, none is very satisfactory. With liver infusion agar we have observed many times that if a given inoculum will yield 600 or 650 colonies on a poured plate, an inoculum half as large will yield absolutely no colonies. Bacto-Tryptose medium, recently introduced by the Difco Laboratories, Detroit, seems to give a quicker initial growth, and is improved by the addition of nicotinic acid and thiamin chloride, as reported in a previous paper (Kerby, 1938) . It is apparent, however, that if a medium is to be reliable for clinical use, it must be much better than those now available. Opportunity to attempt solution of this problem was afforded through support of the Clayton Foundation for Research, with the following results.
A large number of materials, including various vitamins, were investigated for their effect as growth-promoting factors for Brucella when added to the basic medium, Bacto-Tryptose broth. In the absence of a known method for insuring absolutely uniform inoculation of every series of media, ratings have been made on the basis of a standard comparison of each series with tryptose broth, as prepared in uniform lots by Difco. Since the desired medium would be one yielding growth from a small inoculum, such an inoculum was sought in every instance. For each series, the inoculum consisted of a uniform amount (usually 0.05 or 0.1 ml.) of a dilution (usually 1:400) of the following: 5 ml. of physiologic saline to which was added one flat loopful (2 mm.) of a light broth suspension of Brucella. Each successive dilution was mixed vigorously and uniformly before transferring to the next tube, in arriving at the final, desired dilution. In 61 series, this procedure resulted in an average inoculum of 108 viable organisms, as checked by tryptose agar plate counts, with extremes ranging from less than 1 (no growth on inoculum control plate, but Brucella recovered from the tryptose broth control or the test medium or both) to 322. Media were tubed in 15 ml. amounts. After inoculation and incubation of each series, growth was observed by daily subculture. In transplanting, each tube was again vigorously and uniformly mixed, and 0.1 ml. transferred to tryptose agar for a poured plate. These plates were incubated uniformly for maximal growth, and plate counts recorded. The daily subcultures were continued until innumerable colonies were obtained on the plates from the media or until definite inhibition was established. Where an old stock culture was employed in the tests, 3 to 5 days' incubation usually sufficed to establish a comparative record. Longest incubation was 28 days. Repeat tests were run, in duplicate, wherever results warranted. The following summary includes unfavorable as well as favorable results, in the hope of saving others from the time-consuming task of ruling out certain substances possessing possible value.
Milk medium containing 2 per cent Bacto-Tryptose, 0.5 per cent sodium chloride, 1: 700,000 crystal violet, made up with fresh, whole, Grade A pasteurized milk and sterilized by tyndallization, showed earlier and more abundant growth than that obtained in a tryptose broth control medium. Also, growth was positive in the milk medium when the inoculum had been reduced beyond the point where Brucella could be recovered from tryptose broth (tables 1 and 2). The use of skimmed milk, homogenized milk, powdered milk, certified raw milk, or heavy cream as a base in this medium was not satisfactory. With skimmed milk, growth was only slightly better than in tryptose broth. Homogenized milk medium was somewhat less effective than whole milk medium, while both certified raw milk and heavy cream media appeared to have an inhibitory effect on growth of Brucella. A similar effect was observed with the powdered milk media. Incorporation of a 50 per cent liver-infusion base into the milk medium seemed to have a slightly favorable effect, but the results were not convincing. Media made with peptonized or trypsinized milk base were inferior to tryptose broth. Further investigation revealed, moreover, that the whole pasteurized lots were much superior to tryptose broth (tables 1 and 2); other lots were encountered which were no better than or decidedly inferior to tryptose broth in their ability to support growth of Brucella (table 3) . Obviously a method of standardizing the medium must be developed before it can be used in routine work. Tryptose agar made up with a milk base proved a poor medium for Brucella.
McNutt and Purwin (1930) described a nutrose (sodium caseinate) carbohydrate medium which they found capable of supporting growth of Brucella. Various sodium caseinate media were studied in the present series, and the following one appeared most effective in growing Brucella aborts 456: 2 per cent sodium case-inate, 2 per cent Bacto Tryptose, 0.1 per cent Bacto agar, 0.5 per cent sodium chloride, 1:700,000 crystal violet. The advantage of a small quantity of agar in liquid medium has been observed frequently (Hitchens, 1921; Zobell and Meyer, 1932; Meyer and Zobell, 1932) . When prepared with a milk rather than distilled water base, the medium proved wholly unsatisfactory. Preparation of sodium caseinate medium can be expected to result in uniform lots of media, but the medium does not appear to be uniformly good for all strains of Brucella. Of the series of organisms tested, the growth of Brucella abortus 456 only was enhanced. Eleven other stock strains failed to show improved growth in sodium caseinate medium over that in the tryptose broth controls. (Hutner, 1938; Wood, Anderson, and Werkman, 1938) . A slightly inhibitory effect was noted in media containing Bacto Asparagine (0.5, 2.0 per cent), Bacto Malt Extract (2, 10 per cent), bone meal extracts, bone marrow extracts, purified corn phosphatid (0.5, 2.0 per cent) and soy bean extracts (4, 10 per cent), respectively. Tryptose medium was not improved by the addition of Bacillus ubtiis extracts , nor by preparation with a gelatin (10 per cent) or whey (3 per cent) base. Sodium sulfite, 0.05 per cent, in tryptose broth, (Wright, 1934) exerted a slightly inhibitory influence on Brucella.
Liver-infusion medium, prepared according to the method of Hasley and Schalter (1939) was not as satisfactory in our hands for the cultivation of BruceUa as is tryptose broth. The same was true of the Burky modification of Huntoon's hormone medium (Huntoon, 1918 ). Brewer's sodium thioglycollate medium (Brewer, 1940) also failed to support adequately the growth of Brucella, whether prepared with a pork infusion or a tryptose base.
SUMMARY
Of numerous substances studied for their possible value as growth-promoting factors for BruceUla, only two seem worthy of further investigation. A milk medium described may prove useful if variation due to undefined differences in lots of milk can be controlled. Sodium caseinate medium seems to show promise in the isolation of certain strains of Brucella, but it probably cannot be relied upon to improve tryptose broth in all instances.
